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ORIGINAL COMMUNICATION.

EAELY HISTOEY OF THE TELEGKAPH IN INDIA.

By P. V. LUKE, C.I.E., Member.

In tracing the history of the electric telegraph, it will be
found that India was not behindhand in the investigation and
employment of the novel method of communication which
scientific discovery placed at the disposal of mankind. Although
the first faint glimmer of the possibility of communicating
by means of electricity was apparent nearly a hundred years
previously, it was not until 1837, the first year of Her
Majesty's reign, that a really practical electric telegraph was
patented by Messrs. Cooke and Wheatstone, and set working
for public use between Paddington and West Drayton. In May,
1839, Dr. O'Shaughnessy, an Assistant Surgeon and Professor
of Chemistry in the Medical College at Calcutta, induced
by what he read in periodicals regarding the attempts made in
Europe and America, instituted a series of experiments in com-
municating telegraph signals by means of electricity.

To carry out his experiments, Dr. O'Shaughnessy constructed
in the Botanical Gardens a line of iron wire, No. 14 B.W.G.,
supported on bamboos. To economise space and have the whole
length under control, the bamboos were placed in 42 rows,
separated by intervals of 6 feet, and the wire was carried back-
wards and forwards, 1 foot apart, until there was half a mile of
wire, carefully coated with tar-varnish, on each row, making a
circuit of 22 miles of wire in all. A tent was pitched in front of
the entire line, and the connections so established that it could
be tested from centre to flank to ascertain the effects of wire
varying in length from 1 to 11 miles at either side.

This was the first telegraph line constructed in the East, and
over it the following experiments were tried :—The effect of the
electric current as measured by (1) the sustaining force of an
electro-magnet; (2) the deflection of the needle of a galvano-
scope; (3) the decomposition of iodide of potassium; (4) the
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action of an induction coil. The result of the experiments was
that, although communication was found to be more or less
practicable by all the methods, Dr. O'Shaughnessy came to the
conclusion that the last plan gave the best promise of success;
and he proceeded to work out a novel and interesting system for
corresponding by means of the electric shocks experienced by a
person holding in his hands the ends of the secondary wire of an
induction coil whenever the circuit of a battery attached to the
primary wire was made and broken.

As a mode of communication by this plan of imparting shocks,
he arranged a pair of watches or clocks, the dials of which were
replaced by dials having the letters of the alphabet inscribed on
them in three concentric circles, with one alphabet on each circle,
so that a seconds hand in each revolution pointed to the same
letter three times. The hand took three seconds to pass each
compartment, of which there were 20, a complete revolution
being made in one minute. The two clocks, one at each end of
the line, were set going at the same time, so that the hand of each
pointed to the corresponding letter at the same moment. The
observer, holding the ends of the wire, watched the hand travel-
ling over the dial, and when he felt a shock, noted the letter
indicated, having first received, by one, two, or three shocks,
intimation of which circle he was to look at. This most ingenious
system depended, of course, upon the exact synchronism of the
clocks at either end, which at that time must have been very
difficult, if not impossible, to maintain. Dr. O'Shaughnessy no
doubt found this to be the case, as further attempts in this direction
were abandoned. Several highly successful modern systems of
telegraphy, based upon this principle of synchronism between the
instruments at either end of a line, were, however, foreshadowed
by these trials at this early date in the history of the telegraph.
Afterwards, when Dr. O'Shaughnessy came to work a telegraph
practically, he adopted the second method, namely, that of com-
municating signals by the deflection of the needle of a galvano-
scope.

Some months previous to these experiments Dr. O'Shaughnessy
discovered, from the accidental falling of a wire into a large tank
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at the Medical College, that when water was available only one
insulated wire was requisite for completing communications.
The discovery of the " earth return" had at this date already
been made in Europe by Steinheils, but the investigation of it
in India appears to have been an independent one—undertaken
by Dr. O'Shaughnessy before he was aware that the fact had
already attracted attention.

Fully convinced by these early experiments of the prac-
ticability of an electric telegraph, Dr. O'Shaughnessy next
endeavoured to convey his conviction to the minds of the
authorities composing the Grovernment of Bengal and the Court
of Directors of the Honourable East India Company. He appears
to have encountered all the opposition and delay usually met
with by pioneers of science, for the next ten years were occupied
with innumerable experiments and endless reports. He perse-
vered, however, and in 1851 the requisite permission was
obtained, and the beginning of a system of telegraphs was made
by the erection of a wire along the banks of the river Hughli
to signal the shipping. The lines were from Calcutta to
Diamond Harbour, with a branch from Bishtopore to Moyapore,
and an extension from Kookrahutty, on the further side of the
Hughli, to Kedgeri; making, with some short additional
sections, a total of 82 miles. In 1851 four offices—at Calcutta,
Moyapore, Bishtopore, and Diamond Harbour—were open for
actual business, and two others—at Kedgeri and Kookrahutty—
were added in February, 1852.

The lines first constructed were partly overhead and partly
underground. The underground line consisted of an iron rod,
f in. in diameter, weighing 1,939 lbs. per mile, made up from
separate lengths, 13 ft. 6 in. each, all welded together end to
end. This rod was then covered with two layers of Madras cloth,
saturated with pitch and tar, spirally applied, the layers over-
lapping each other, in opposite directions. The rod was buried
in a trench 2 ft. deep, by the edge of the road. It was placed
within a row of roofing tiles, half filled with a melted mixture
of sand and rosin, and as it was laid the tiles were completely
filled up with the same mixture. When cold the mass was as
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solid as iron. The trench was filled in with wet clay and well
rammed. It may be noted here that some of this underground
line was dug up in the vicinity of Calcutta in 1888, and that not'
only the iron, but even the Madras cloth, was found to be in a
perfect state of preservation after 37 years of interment.

The overhead line was for the most part the same § in. iron
rod, supported on bamboos, 200 to the mile, with sometimes eight
or ten sal, teak, or ironwood posts per mile, in addition, to give
strength. Dr. O'Shaughnessy was evidently very proud of the
line he had constructed, for in a report he says : " The over-ground
" lines differ totally from those in use in America, England, or
" any other country, in the following most important point:—
" No WIRE is used. Instead of wire, I employ a thick iron rod,
" f in. diameter, weighing 1 ton to the mile, while elsewhere the
" heaviest wire is 1 cwt. to the mile."

For this heavy rod he claimed the following advantages :—
(1) Immunity from damage by storms; (2) if thrown down, it
would still remain uninjured ; (3) it could not be broken or bent
maliciously without the use of tools; (4) the conductivity was
so great that no insulation was required ; (5) no straining up in
tension was necessary; (6) it admitted of rusting to an extent
fatal to wire; (7) it was not liable to injury by birds or monkeys.
Needless to say, he very soon discovered that a large extension of
the telegraph was impossible with such heavy material, and that
experience soon led him to modify his views. He always, however,
retained his belief in wire of a heavy gauge, and to this day there
are thousands of miles in circuit in India weighing half a ton a
mile. Many of the advantages he claimed for a thick wire
are undeniable, and of special importance in certain districts
even at the present time; while it is worthy of note that this,
the first actual telegraph line he ever erected, worked and kept
up communication for five years—that is, until it was recon-
structed in 1856.

One of the very first difficulties to be encountered in the early
days of telegraph enterprise in India was the crossing of rivers,
and in 1849 experiments were being made in this direction.
A massive iron rod laid across the river Huldee, uninsulated, was
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first tried, with a signalling station on each bank. Signals were
passed, but it was found that careful and skilful operators were
required, and that interruptions to communication were very
frequent. Dr. O'Shaughnessy next tried working across a river
without any metallic conductor at all, " using the water alone as
"the sole vehicle of the electric impulses;" but though he
succeeded in transmitting signals, the battery power required
was enormous, and too expensive for practical purposes. Small
as was the measure of success attained at that date, it was highly
creditable, seeing that the problem of working across rivers without
an insulated conductor is still exercising the minds of telegraph
engineers. The subject of working without an insulated con-
ductor seems to have had great interest for Dr. O'Shaughnessy,'
for in 1858 he made numerous experiments in the lake at
Ootacamund, and in his report for that year he says: " I have
" long since ascertained that two naked uncoated wires, kept a
" moderate distance—say 50 or 100 yards—apart, will transmit
" electric currents to considerable distances sufficiently powerful
" for signalling with needle instruments." He adds that he had
in the previous month (September, 1858) worked to a length of
more than two miles on the needle.

Several attempts to insulate a wire were made at this time—
one by coating it with wax and tape, and another by enclosing
it in a split rattan, and paying the rattan round with tarred yarn—
but it was not until copper wire insulated with gutta-percha was
obtained from England that signalling across a river was made
really practicable. As a mechanical protection for the insulated
conductor many means were tried. One method was to enclose
it in parallel guards of iron wire or rod, fastened at intervals by
transverse bands, or loops, of iron ; another was to secure it in the
angles of a chain cable. The cables in every case were constructed,
with great ingenuity and much labour, on the banks of the river
they had to cross. The telegraph cable across the river Hughli
evidently required special precautions against dragging anchors,
for it was further protected by signal guns fired when ships
approached, as well as by beacons, guard boats, and notices by
the Marine Department.
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The receiving instrument employed on this, his first, system
of telegraphs was a small horizontal galvanoscope, designed by
Dr. O'Shaughnessy, and worked in conjunction with a reversing
key and a battery of platinum wire and zinc plates. An alarum
was formed by a similar instrument in connection with a " Sam
Slick" clock, which it caused to ring, and every instrument was
protected by a lightning-discharger. All the instruments then
in use were made in India, and the efficiency of the design and
workmanship is testified to by the fact that it was not until 1856
that others of an improved pattern began to be obtained from
England to replace them.

In these early days the charges for telegrams were as
follows :—To any station from Calcutta to Diamond Harbour, four
annas (sixpence) for each word of two syllables, and one anna
(three halfpence) for each additional syllable; to any station
beyond the Hughli.on the Kedgeri line, eight annas (one shilling)
for each word of two syllables, and two annas (threepence) for each
additional syllable.

The utility and value of rapid communication between Calcutta
and the sea was fortunately emphasised at this critical time in
the history of the telegraph by the hostilities which broke out in
1852 between India and Burma. At a time of public excitement
the services of the telegraph were brought prominently to notice,
and its capabilities were tested with complete success. The steam
frigate " Battler," bringing intelligence of the first operations of
the war, had not passed the flagstaff of Kedgeri on the 19th of
April, when the news of the storming and capture of Rangoon
was placed in the hands of the Governor-General in Calcutta, and
posted on the gates of the Telegraph Office for the information of
the public.

In April, 1852, Lord Dalhousie, as Governor of Bengal, finally
convinced of the utility of the new method of communication,
laid before the Government of India a Minute in which he
proposed the construction of telegraph lines all over India, from
Calcutta to Bombay, Agra, Peshawur, and Madras ; and, further,
the deputation of Dr. O'Shaughnessy to England to give evidence
before the Court of Directors, and to assist in the despatch to
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India of the requisite telegraph material. Dr. O'Shaugnessy's
unremitting exertions for the previous 12 years in the interest
of the telegraph in India now met with their reward. He went
to England in May, 1852. The Court of Directors sanctioned
the proposals of the Governor-General, and immediate steps were
taken to give effect to them.

By November of that year he had inspected the home and
foreign telegraph lines, and ascertained the condition of tele-
graphy in Europe. Sixty enlisted artificers were placed in
training at Warley; contracts were issued for all the stores
required ; a manual for the guidance of the persons to be
employed on the works in India was prepared; and in October,
1853, the task of constructing a network of telegraph lines all
over India was taken in hand. By March, 1856—at which date
Dr. O'Shaughnessy was again deputed to England on duty—great
progress had been made, and telegraph lines, constructed in a
little over two years, extended from Saugor Island Lighthouse to
Peshawur ; from Agra to Bombay ; from Bombay to Madras,
Mysore, and Ootacamund—3,756 miles of line, with 55 offices. On
the 1st of February, 1855, the telegraph in India became an
Imperial system open for the use of the general public, the short
lines previously described being merely a local system connecting
places on the Hughli between Calcutta and the sea. The business
done during the first complete year was represented by 51,533
private and 9,008 State messages, making a total of 60,541, valued
at 310,390 rupees.

The rapidity with which the first trunk lines of telegraph in
India were constructed is remarkable, and was rendered possible
only by the assistance given, under orders from the Government,
by every Department of the State. Wooden poles were collected,
and all the required material distributed as far as possible before
the " "Warley artificers" were set to work upon the actual con-
struction of the lines. The supports first used for the wire,
which weighed 1,200 lbs. per mile, were most varied. In the
parts of the country where timber was abundant they were of
teak, sal, or ironwood. In other parts slabs of granite and
sandstone, and masonry pillars, were employed. The wooden
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poles were frequently set in screw-piles of cast iron. Dr.
O'Shaughnessy says of the line from the Tungabudra River
to Madras, with a branch from Bangalore to Ootacamund:
" This is beyond doubt the finest line in the world. The total
" length is 662 miles. Of these, 322 miles are erected on superb
" granite obelisks, 16 feet high above ground, in single slabs, and
" 174 miles on stone masonry pillars, capped with granite. Of
" the remaining portion, 161 \ miles are on good teak posts, with
" screw-piles, caps, brackets, and insulators; and 4£ miles are
" underground."

It was very soon found that white ants destroyed the wooden
poles. In 1856 Dr. O'Shaughnessy advocated the use of a short
cast-iron post fitting into the screw-pile socket, carrying a light
wooden spar for the support of the wire, and thenceforth a
gradual change from wood to iron marked the selection of supports
for the telegraph wire. The earliest lines were all made with
wooden posts, bamboos being thought very highly of, and palm
trees, fir, sal, teak, and ironwood being gradually brought in.
When it was found that white ants spared nothing, a screw-pile
socket of cast iron was introduced on the lines constructed
between 1853 and 1856, and the use of a cast-iron piece 6 feet
long in connection with it was advocated. In 1857-58 wrought-
iron tubular posts came to be used: first, what were called
" half" standards—the lower half of iron, the upper of wood ;
then "three-quarter" standards, in which the wooden portion
was reduced to one-quarter; and finally " whole " standards—all
iron, such as generally used at the present day. In 1857 the
screw-pile sockets were upon occasions put to a use for which
they were not intended, by the mutineers, who drilled vent-holes
in them and used them as cannon.

In the early days, prior to 1857, Dr. O'Shaughnessy enter-
tained some curious ideas on the subject of telegraph construction.
One of his ideas was to have a number of different routes to a
given place, in order to avoid the objectionable practice of placing
several lines of wires on the same posts. With a single line he
said that experience gained on 7,000 miles in operation showed
that insulation could be altogether dispensed with, even during
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the heaviest rain. In a report somewhat later, he says that
" from numerous and careful experiments during last rains, it has
" been ascertained that electrical insulation is of very small
" necessity or importance, even when many lines are on the same
(t posts. After the first shower has washed off dirt and dust,
" subsequent rain causes little or no leakage from wire to wire."
He soon, however, changed his mind about this, and was one of
the first to patent an insulator—a vulcanite cup fitted into an
iron hood with sulphur cement, known as the " Brooke " insulator.
This insulator outlived its day, for in his report for 1876 the
then Director-General says: " I attribute the bad working of
" the earlier Indian lines to the Department being inflicted with
" the Brooke bracket and insulator, both of which are most
" thoroughly unfit for the purpose for which they were designed."
From the time of Dr. O'Shaughnessy up to a very recent date
each head of the Telegraph Department has marked his era by
the invention of an insulator.

The earliest attempts to insulate an overhead wire were made
by wrapping it for 2 feet with a triple coating of cloth, pitch, and
tar, and placing it in the groove of a dry wood bracket. The
bracket was then set on the top of the post in a nick filled with
sand and rosin cement. Over the whole was placed an earthen
pitcher painted with hot pitch and tar, to throw the water off.
Another method was to use dry wooden brackets on which were
placed the necks of broken bottles. The first imported insulator
consisted of an iron cup filled with sulphur cement, and for quite
a long time sulphur was adopted in various forms as the insulating
material. In 1860 the Director-General (who was knighted 1856)
says: " From experiments made on mountain lines on very
" long spans of wire, it is proposed to use very lofty iron masts in
" the plains, erected at long intervals. Numerous advantages will
"be gained by this plan, specially as regards facility for the
" insulation and erection of multiple wires, and immunity from
" most of the ordinary causes of interruption."

In the matter of telegraph instruments the circuits were at
first worked with the small needle instrument, before described
as being in use on the lines between Calcutta and the sea. Sir
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William O'Shaughnessy admits that when he was at home in
1852 he became aware that the Morse instrument was the best
in every respect; but the clamour of inventors was such that,
before deciding on any particular pattern, it was necessary to
send out to India for trial duplicate sets of every instrument
then in use or proposed. Experiments made in 1854-55 clearly
established the superiority of the Morse instrument, and in
March, 1856, he received orders to go to England to arrange
for its introduction. On his arrival, he found that the Morse
system had been generally adopted in Europe, and he at once
ordered a supply of instruments from Messrs. Siemens & Halske,
of Berlin. This same year a class of young gentlemen—first of
40, subsequently increased to 74—was formed at Gresham House,
to be trained and sent out to India to introduce the Morse
system. In 1857 the first detachments of what were called
" Morse assistants " went to Calcutta, Bombay, and Madras, and
the change from the needle to the Morse system was gradually
inaugurated.

From March, 1856, to December, 1857, Sir William was
absent from India, and during his absence the Telegraph Depart-
ment was superintended by, first, Lieutenant Chauncey, and
afterwards by Captain Stewart, K.E.—the " Pat" Stewart of
Mutiny fame. From March, 1856, up to May, 1857, the progress
of the telegraph was satisfactory in every respect : 980 miles of
new line were erected, including 300 miles along the railway
embankment from Burdwan to Patna, constructed by Mr. Adley,
engineer to the East Indian Kailway Company, and taken over
by the Grovernment of India. Then came the Mutiny, by which
progress was terribly retarded. The detailed accounts of the
events which happened at this memorable time are of the
deepest interest, but only some of the chief incidents can be
mentioned here. The first section of line destroyed by the
mutineers was that between Meerut and Delhi; subsequently the
whole of the lines, Agra to Indore, Agra to Cawnpore, Agra to
Delhi, were totally demolished—the posts being used for firewood,
and the wire cut up for slugs. The lines also between Allahabad
and Cawnpore, and Cawnpore and Lucknow, were wrecked. Great
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was the extent of ruin wrought on the telegraph lines, and great
also was the glory with which the Department covered itself in
the gallant behaviour of its staff. Mr. Charles Todd, the
assistant in charge at Delhi, fell in the general massacre, but
not until his office had signalled to the Punjab the terrible
events at Meerut, and the march of the mutineers on Delhi.
The value of that last service of the Delhi office is best described
in the words of the Judicial Commissioner, Mr. Montgomery:
" THE ELECTRIC TELEGRAPH HAS SAVED INDIA." That message led
to the prompt disarming of the Native regiments in Lahore and
Peshawur; and as the line from Delhi to the Punjab was kept
open during the whole time of the siege of Delhi, the telegraph
rendered inestimable service to the Government of India and to
the whole Empire.

As soon as the ascendancy of the British was re-established,
the restoration of the telegraph lines in a temporary manner
was accomplished with extraordinary rapidity and determination.
To show the spirit that prevailed amongst the officers and
staff, the following is quoted from a superintendent's report:—
"Mr. Todhunter worked up from Indore, opening offices at
" Beowra, Bursud, Kagooghur, and Groona—this while officially
"warned to quit the line, both by Sir Kobert Hamilton and
"myself; his answer was: ' I am well mounted and well armed,
" ' and I will hold the stations to the last.' He kept his word.
" Signaller Higgins, at Beowra, buried his instruments before he
" left. The office was soon in flames, but the instruments were
"uninjured ; and when Greneral Mitchell, on the 15th September,
"attacked and dispersed Tantia Topee's forces at Beowra, Mr.
" Higgins dug up his instruments and re-opened communication
" the same day." One of the most interesting occurrences in the
story of the restoration of the lines is the dashing exploit of
Captain Stewart, Mr. Harrington, Mr. Mclntyre, and Mr. Devere,
who ran up a flying line from Cawnpore to Lucknow with the final
advance of the Commander-in-Chief on that city. It was generally
admitted that the operations before Lucknow were greatly aided
by the electric telegraph, and the cool intrepidity and ready
resources displayed on that occasion gained the hearty applause
of the whole army.
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I t was not only by the destruction of its lines that the
Mutiny disastrously affected the Telegraph Department. Many
of its best men were murdered, while others left to join in the
stirring duties of a military life. Moreover, the morale of the
Department seems to have been greatly upset, for Sir William
says, on his return from England in December, he found a state
of confusion existing that almost baffled all efforts to restore the
discipline that once existed. Under his personal influence, how-
ever, the telegraph speedily recovered from the effects of the
shock it received. The old lines that had been destroyed were
reconstructed, and new ones were erected, until by the 31st
March, 1858, they extended to a total length of 10,000 miles in
operation or under construction.

I t was in 1857 that a start was made with the telegraph in
Ceylon. The construction of the lines was entrusted to officers of
the Indian Telegraph Department, and by the end of the year
they extended from Gralle to Colombo and Kandy; thence north-
ward to Manaar, whence a cable across the Grulf of Manaar to
the island of Pamban connected the Ceylon with the Indian system.
The laying of this cable—25 miles in length—was in those days
an operation of considerable magnitude and importance, and Sir
William refers to " the masterly feat Mr. Wickham has performed
" in placing the telegraph cable across the Grulf of Manaar with a
" native sailing vessel, and during bad weather." He goes on to
say: " The operation was as difficult, the line as long, the
" navigation at least as dangerous, as that of placing the cable
"across the Straits of Dover, for which a squadron of steamers
" and costly machinery were employed. Mr. Wickham performed
"h i s task under sail, and with no other apparatus than the
" rude windlass of a native vessel." The cable was of gutta-
percha, protected with iron wire guards, and was part of 100 miles
obtained from Messrs. Glass & Co. and Messrs. Henley & Co., and
sent out from England. I t continued in working order up to
1867, when it became defective, and was replaced by one with
Hooper's core, which, after being several times repaired, is
working at the present day.

Owing to faults from various causes, the subterranean lines
VOL. XX. 8
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that were tried in India were not a success. In 1855-56 a length
of 15 miles of underground line was laid between Calcutta and
Barrackpore. It consisted of a gutta-percha core, lead-covered,
and laid in a trench without further protection, and failed within
a very short time of its completion. A similar fate attended
experimental lines of gutta-percha core encased in lead laid
between Attock and Peshawur; in Calcutta, Bombay, Madras,
Bangalore, and other places. Underground lines were at this
date given a fair trial, and were only relinquished with reluctance
when found to be unsuccessful. The failures of lead-encased
core were probably due to the softening of the percha by heat, or
mechanical injury, for in some specimens of lead-covered gutta-
percha core dug up in Bombay in 1882, the percha was found
to be in very good condition after being down for 29 years.
Dr. O'Shaughnessy in 1859 published some "Instructions for
" the Construction of Subterranean Lines on a New System,"
which he prefaced by stating that the failure of subterranean
lines was mainly due to the absorption of oxygen by the percha
when exposed to the air or buried in dry earth, which converted
it into a resinous substance. He writes: " This fact was ascer-
" tamed by myself, and reported to Government in 1856. The
" elaborate experiments made by Dr. Hoffman, at my request,
" the year before last, in the laboratory of the Royal College of
" Chemistry, in London, fully corroborate the statements made
" in my report. The change in question does not take place
" under water; it is retarded, but not prevented, by coating the
" gutta-percha with tarred tape or yarn. It is prevented alto-
" gether by coating the gutta-percha with lead; but experience
" in India has shown that the lead-covered article is especially
" liable to injury by softening of the gutta-percha by heat, and
"the copper wire consequently sinking through the softened
" coating and coming in contact with the leaden tube."

In 1858 the system of receiving by sound was introduced,
and a school established at which probationers were trained in
reading telegrams by ear. It is curious to note how opinions
have changed as to the value of this method. In all countries
except America and India there appears to have existed a pre-
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judice against receiving by sound, and it is only comparatively
recently that the " sounder " has been introduced in England to
any great extent. In India the first to recognise the superiority
of this method was Mr. (now Sir Albert) Cappel, and early in 1858
he proposed its adoption. His suggestion seems to have met with
small favour at first, as the following telegram to him from Sir
William O'Shaughnessy goes to show:—" Receiving by ear is, in
" my opinion, almost as objectionable as by the eye with the needle,
" and defeats the real object with which the Morse has been
" introduced in this country." The superiority and convenience
of the system, however, was such that it soon asserted itself, and
in 1860 Sir William says : " The saving effected by discontinuing
" the use of the tape amounts to at least 30,000 rupees per
" annum, while twofold greater accuracy is obtained in our
" work."

On the reorganisation of the Indian telegraphs after the
Mutiny, many improvements were introduced, and among these
was the " safety coil " for protecting instruments from lightning,
which was first adopted in 1858. It consisted of a coil of 20
yards of very fine wire, and was used in addition to a " plate"
lightning-arrester, its use being attended with marked success.

In another direction, too, the year after the Mutiny witnessed
an important change. The original tariff for telegrams was fixed
at one rupee for 16 words per 400 miles of wire, with an extra
tax of eight annas for each additional group of eight words.
Fifty per cent, was charged for repetition if the sender wished to
ensure accuracy—a very necessary precaution in those days. In
1858-59 a reduction was made by charging according to distance
as measured on the map instead of by wire distance; and an anna
for each word above 16 per 400 miles was substituted for the
" group " charge. These reductions, Sir William O'Shaughnessy
said, " rendered the Indian telegraph tariff, in a very large degree,
" the cheapest in any country." At this day it is still probably
the cheapest in any country; for where else can a telegram be
sent, to be delivered the following morning, a distance of 3,000
miles for eight annas, or about ninepence ? The year 1858-59
was also marked by the introduction of " telegraph stamps,"
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which were brought in with the view of enabling persons residing
at places where no telegraph station existed to send their
messages prepaid to the nearest telegraph office.

So far, the history of the telegraph in India has been the
biography of the man. In June, 1860, Sir William O'Shaughnessy
left India, never to return. At that time there were 11,000 miles
of lines, and 150 offices working. The total number of messages
sent during the preceding year in all India, Pegu, and Ceylon
was 202,428. The revenue of the Telegraph Department
derived from private (i.e., excluding State) messages was
423,991 rupees, and the expenditure 1,720,427 rupees. In
his last report to Government—that for 1858-59—Sir William
concludes by predicting a great future for the telegraph in
India. " By perseverance and determination it should be
" made," he says, " the best in the world, inasmuch as it
" possesses a unity of organisation unattainable elsewhere, with
"all the resources of the Empire to promote its extension and
" improvement. In two or, at most, three years from this time
" the lines should yield a clear profit, and a uniform minimum
" charge for messages may then be adopted for all India. This,
" with the general use of some simple cypher by habitual corre-
" spondents, will enable the telegraph to perform much of the
" present business of the Post Office. Meanwhile, we have at our
" disposal, at a moderate cost, an instrument of such miraculous
" power that by a single message it has already saved our Indian
" Empire; while day by day and hour by hour it is busy in the
" promotion of commerce, and the furtherance of private interests
" of every kind." After an extended tour over all parts of India,
he adds, he seldom met a family who had not some anecdote
to tell of the services the telegraph had done them. " There are
" few Europeans in India who have not experienced a thrill of
" pleasure when they meet our masts and wires on the margin of
"every road, and know that these true tokens of science and
" civilisation and power traverse our Indian Empire to its utter-
" most limits. Should I see them no more, I can truly say that
" I shall ever continue to take the most heartfelt interest in the
" prosperity and improvement of the Department, and feel proud
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" and happy that it has been my lot to bring it even to its
" present imperfect state." Without dealing with the Depart-
ment as it exists at the present day, it may here be said that
the prediction has been amply fulfilled; and it is a matter of
satisfaction to know that the man to whom the Department owes
so much lived long enough, although retired from public life,
to witness results following upon his early labours that are
perhaps without counterpart in the British Empire.

Sir William O'Shaughnessy, the father of the telegraph in
India, died at Southsea on the 8th of January, 1889. He was
the first man in any part of the world to construct and work a
long line of telegraph, and to his indomitable energy and per-
severance India owes the establishment of its system of telegraphy
at a period which placed her at least on an equal footing with the
most advanced countries of Europe. He devoted his life to the
accomplishment of a grand task, in which he nobly succeeded;
but as for fame, it is probable that his name is known but to
very few, even in India, outside the Department over which he
presided with such marked ability and such unqualified success.
No statue marks the appreciation by a grateful people of the
benefits accruing from his labours; nothing perpetuates his
memory save a small portrait, presented by his eldest daughter,
which hangs in the signal room of the Telegraph Office in
Calcutta.

Up to 1860 the telegraph in Burmah—or Pegu, as it was
then called—was not connected with the Indian system, but in
that year the line was made which completed the communica-
tion. It went from Dacca to Prome, and included three cables,
one of which—that connecting the islands of Borongo and
Ramree—was 64 miles in length. This cable was very lightly
armoured, and failed within two years. After an interval of
another two years, during which there was no connection between
the Indian and Burmah lines, through communication was re-
opened by the completion of an overland line between Akyab and
Taunghup.

From the time of the retirement of Sir William O'Shaugh-
nessy up to 1865, Major (afterwards Colonel) Douglas held charge
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of the Telegraph Department. His era was marked by the
extension of the lines to 13,390 miles, the number of offices to
172, and the revenue to 10 lakhs of rupees. He devised a
modified form of Morse sounder and key, which were manufac-
tured in India, and proved highly successful. Numerous
instruments of his design, and bearing his name, are still in use.
He also introduced several new patterns of insulators. Up to his
day the only insulators employed were the "Brooke," before
mentioned, and a bell-shaped stoneware one, neither of which
were satisfactory. Colonel Douglas's idea was a double-cup
porcelain insulator covered with a massive iron hood. In those
days it was considered necessary to protect the porcelain from
mechanical injury, chiefly from stone-throwing. Education and
civilisation generally seem to have changed matters in this
respect, for protective hoods have long been abandoned, and the
insulators do not suffer at the hands of mischievous boys any more
than in other countries. In 1860 the 24-hour system was adopted
for timing telegrams, and the use of a.m. and p.m. discontinued.
Although considerable progress was made in the development
of telegraphy in India at this period, it is clear that the guiding
hand of the " father of the telegraph" was much missed; for
it is on record that from 1860 to 1864 complaints from the
Chambers of Commerce, the public newspapers, and other quarters,
as to the hopeless inefficiency of the Department, were very
frequent.

Colonel Eobinson, E. E., succeeded Colonel Douglas as
Director-G-eneral in 1865, and commenced his reign by the
entire reorganisation of the administrative staff, the introduction
of a new tariff, and the compulsory use of stamps (up to that
time only optional) in lieu of money payments for telegrams;
besides inaugurating much-needed reforms to improve the
signalling staff and reduce the number of errors in messages.

So far, the superior staff of the Department had consisted of
the 60 "Warley artificers and 74 Morse assistants recruited and
trained in England during Sir William O'Shaughnessy's incum-
bency, supplemented by certain others selected by competition
and sent out from England under covenant, and a few men
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engaged in India during the time of Colonel Douglas. In 1868
arrangements were made for regularly recruiting the staff with
well-educated young gentlemen, nominated by the Secretary of
State, who, after passing a preliminaiy competitive examination,
were trained in the theoretical and practical knowledge of their
profession—first at a University, and subsequently under one of
the best practical telegraph engineers of the day. A final
qualifying examination had then to be passed before the
successful candidates, after signing a covenant with the Secretary
of State, were sent out to take up their duties in India. This
system prevailed till 1878, since which date all candidates for
the Department have to pass through the course at the Royal
College of Indian Engineering at Cooper's Hill.

After a short and unsuccessful trial of a tariff proposed by
Colonel Douglas, based on a fixed fee, representing fixed expenses
common to all messages, supplemented by a charge varying with
the distance, on the 1st October, 1868, the universal charge of
one rupee for 10 words (code messages double) was introduced.
This tariff remained in force—with certain concessions made in
1870 in respect to the address, in which three words were counted
as one word—until the adoption of the rate of one rupee for eight
words, with free address; which rate, with a modification intro-
duced in 1882 of "Urgent" and "Deferred" telegrams, per-
mitting of the charge being doubled or halved at the option of
the sender, is in use at the present day.

Early in 1866 Colonel Robinson went to England on sick
certificate, and during his absence of two years, first Colonel
Glover, R.E., and then Major Murray, acted as Director-General.
When Colonel Robinson returned to India, in 1868, he was
accompanied by the late lamented Louis Schwendler, in view to
instruction of the signalling staff in electricity and magnetism,
and the technical details of their profession generally. To this
talented gentleman is due the placing of the working of the
telegraph upon a thoroughly scientific basis, and the stimulation
of the signalling staff to that interest in their work which has,
in a most marked manner, led to the high state of efficiency
of the present day. One of the first tasks undertaken by Mir.
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Schwendler was the compilation of a series of " Testing Instruc-
" tions," and the introduction of an elaborate system for testing
insulators and localising faults on lines. The results which
attended his efforts were remarkably successful. Speed and
stability of long-distance telegraphy were perfected to an extent
that enabled India to acquire and maintain her position as a
link in the chain of international communication between
Europe and the Far East. In the introduction of his system
of scientific testing Mr. Schwendler was ably seconded by
Mr. (now Professor) W. E. Ayrton, by whom an account of
the methods adopted was communicated to the Journal of the
Society of Telegraph Engineers for March, 1873. It may not
be out of place here to note that to Mr. Schwendler, more
than to anyone else, the residents of Calcutta are indebted
for the magnificent Zoological Gardens which now form so
attractive and instructive a feature in the City of Palaces.
Appreciation of his services in this respect is marked by a granite
obelisk, with a medallion portrait, which since his death has been
erected in his honour in the Gardens.

In 1870 the experiment of establishing combined Post and
Telegraph offices, with both duties in charge of the postmaster,
was tried at two stations—Mussoorie and Naini Tal. The experi-
ment failed signally, and Colonel Robinson said of i t : "The
" fact is, the two duties are totally dissimilar, and to endeavour
" to combine them is as extravagant as to yoke together a race-
" horse and a cart-horse; . . . the good principle of division of
" labour is destroyed, and there is nothing as a set-off."
This opinion is curiously illustrative of how new departures
fail from being in advance of their time; for it is entirely
owing to this system of combined Post and Telegraph offices
that the extension of the benefits of a telegraph to small towns
all over India has, in recent years, been made possible.

To Colonel Robinson is due the inauguration of a system for
training British soldiers in electric telegraphy, and keeping them
in training by giving them employment in telegraph offices. A
start was made in this direction in 1868, and the great value of the
military signaller was first proved in 1873-74, when there was a
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famine in Tirhoot and the resources of the Telegraph Department
were taxed to their utmost. That the Department did good work
in connection with this famine is evidenced by the fact that 541
miles of temporary line were erected and 13 offices opened in
35 days. Had it not been for the military signallers, who were
utilised to replace and set free civilians at various offices in
different parts of the country, it would scarcely have been
possible to meet the sudden demands made upon the signalling
staff.

During the period 1871 to 1873 great improvements were
made in the design and manufacture of the material used in the
construction of the lines. It is to Colonel Mallock, who was
employed at this time in England in supervising the supply of
telegraph stores for India, that this improvement is due. To his
talents and energy, combined with a thorough practical knowledge
of Indian requirements, the Department is indebted for the high
class of posts, brackets, wire, and insulators that are now generally
in use.

The introduction of strong steel wire rendered possible the
construction of long spans, by which means the trouble caused by
the constant failure of river cables was in many instances avoided.
Either by the use of tall masts, or by taking advantage of
precipitous banks, some very long spans were put up over rivers.
In 1873 a span was made across the Kistna Kiver at Bezvada,
in the Madras Presidency, which measured 5,070 feet from post
to post. This span is still in existence and is probably even now
the longest in the world.

Through communication by telegraph between England and
India was first established in January, 1865, by the Turkish route,
with a tariff of £5 for 20 words. Delays and errors in messages
were, however, the subject of universal complaint, with the result
that in 1866 a Parliamentary Select Committee was appointed to
take evidence on East Indian communications. This ventilation
of the question resulted in the establishment of two additional
routes: that known as the Indo-European—through Persia—was
opened in January, 1870, and that via Suez and Aden to Bombay
in March of the same year.
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Although originally constructed by officers of the Indian
Telegraph Department, the Ceylon lines were worked as an
independent system under the Ceylon Government until 1869,
when they were placed directly under the control of the Indian
G-overnment. This arrangement continued until 1880, when they
were transferred back again, and since then the Ceylon telegraph
has been quite separate and distinct from the telegraph of India.

Colonel Robinson's tenure of office was marked by a very
large extension of the telegraph system, and by a remarkable
improvement in the efficiency of the service. At the time of his
death, in 1877, there were, roughly, in operation 18,000 miles of
lines, carrying 40,000 miles of wire, with 234 offices—this in
addition to 484 railway telegraph offices technically supervised
by the Department. The revenue for 1877-78 is given as
3,322,252 rupees, and the expenditure 3,140,124 rupees. Like
his predecessor, Colonel Robinson designed and introduced several
new patterns of insulators, all of porcelain, protected by various
descriptions of iron hoods. Under Mr. Schwendler's auspices
duplex telegraphy was introduced, and the regular system of test-
ing and localising faults before referred to put in force. The
insulation of the lines was greatly improved, and the distances
worked direct enormously increased. In fact, the Indian telegraph,
which, though it made so promising a start, had fallen somewhat
behind, was brought up abreasjt of the times.


